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Northern Arizona Unversit

Batt

East Flagstaff
of
S

g

Elagstaff
" Lo b =1,
> .
’4’-’9*5,,- =

East Butigy 4 ew®

-
77

i40

" Fabrication Site

O«pm====_ (The Farm)

ke Mary Roae
Service Layer Credits: @ OpenStrestMap
{and) contributors, CC-BY-SA

Figure 3: Northern Arizona University Location [7]

Utah State University

F S

Cutler
Reservoir

l
|

Smithfield

Hyde Park 5
Utah State University ™
*ompetition Location)

Nogli Logan

[

_+LC11
] 3 .’l
l; $

N.MAIN

,.

|

|

1
—
Q

Providerice

CACHE COUNTY"™

nal Hydrography Bateset, National Land Cover Database,
Strdctures Datasel, and National Transportation Dates et:
Slobal Ecosystems: U.S. Censis Buresl TIGERLine dsta;
USFS Road Data; Natursl Esrth Dsta; U.S. Department of State
Humanitarian InformationWUnit; and MOAA Nstionsl Centers for
Environmental Informstion. U,&: Coas tal Relief Model. Dsta

refres hed April, 2023

Figure 4: Utah State University Location [7]




Task 1: Project Scope of Services

> Task 1.1: Material Research

» Task 1.2: Competition Rules
Research

» Task 1.3: NAU CE Lab Access
» Task 1.4: Software Training

Figure 5: Different types of aggregates & Fibers -
Courtesy of Jon Duran.



Task 2: Mix Design

» Task 2.1: Concrete Design Criteria

» Task 2.2: Aggregates Testing
= Sieve analysis
* Fineness modulus

>TaSk 23 Concrete TeS'“ng Figure 6:Stackef3ICs;i\r/te:SL;/s?\;‘grr]aD%rre;iétion&sizetest.
= Quality Control . P e -

= Slump

= Air density

= Compression strength

= Flexural and Tensile strength
= Workability

Ta WL o NG -
Figure 7: Concrete Cylinder for Compression Test.
-Courtesy of Jon Duran.



Task 3: Hull Design

Stra ;g ht

» Task 3.1: Hull Design Criteria
Flared

» Task 3.2: Hull Modeling and
Analysis ©

> Task 3.3: Analysis Alternative Tumblehome

Hull Sides
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Figure 8: Canoe Hull Designs [2].



Task 4: Decision Matrix

> Task 4.1:Canoe Decision
Matrix

* Includes 3 designs

> Task 4.2: Concrete Decision
Matrix

* Includes 3 designs

= Scored on
o Speed = Scored on
o Maneuverability o Compression strength
o Buoyancy

o Flexural Strength

o Tensile Strength

Figure 9: Concrete cylinder break. O \/\/orkability
-Courtesy of Dylan Condra.
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Task 5: Analysis of final Design

» Task 5.1: 2D Analysis » Task 5.2: 3D Analysis
= Longitudinal Analysis * Principal Stress State Analysis
» Punch Shear Analysis = Buoyancy Analysis
Paddler Paddler
Voo '
Weight
| R
Buoyant Force
Figure 10: 2D Canoe Force Analysis. Figure 11: 3D Canoe Force Analysis.

-Courtesy of Kevin Tautimer. -Courtesy of Derek \ecchia.



Task 6: Canoe Fabrication =

»Task 6.1: Lab Approval and
Compliance

» Task 6.2: Mold Acquisition

» Task 6.3: Shop Drawings of Final Hull
Design
* Plan view
= Profile view
= Section view

Figure 12: Section of Canoe mold.
-Courtesy of Jon Duran.

Figure 13: Multi-axis Router[4].



Task 7: Pre-competition Preparation

» Task 7.1: Race Practice » Task 7.2: Transportation
¥ BRE = . L
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Figure 15: Canoe flipping [5]. Figure 14: University of Indiana
Transporting Canoe [8].
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Task 8: Deliverables

CENE 486

»30% Submittal (Tas

»60% Submittal (T

dS

»90% Submittal (Tas

» Final Submittal

KS 1-3)
KS 1-6)

Ks 1-10)

Competition

» Material Notebook
» Project Proposal

» Canoe Race

» Project Presentation
» Static Display

11



Task 9: Project Impacts

» Task 9.1: Environmental

» Task 9.2: Economical

» Task 9.3: Social Outcomes

Outputs

PROJECT §
RESULTS

Figure 15: Project Impacts [6].
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Task 10: Project Management

» Task 10.1: Meetings

= Client Meetings
» Grading Instructor Meetings
= Technical Advisor Meetings

» Task 10.2: Resource Management
» Task 10.3: Schedule Management

Figure 16 : Project Management lcon
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Exclusions:

» ASCE Student Chapter Annual
Report

» The construction of the 100
canoes
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Staffing Positions:

» Principle Design Engineer (PDE) - Client's relationships,
time management, hydrostatic and hydrodynamic Table 1: Staffing base and Billing

concepts, concrete mix design, structural analysis, and -
Billing Rate
Classification Brhr

finalizer
» Technician/Drafter (TD) - Hydrostatic and hydrodynamic Principal Design Engineer

concepts, codes, calculations, overseers, structural analysis

» Quality Manager (QM) - PPE procurement, material
pickup, and ASTM testing

» Project Construction Manager (PM) - Safety laboratory
protocols, safety agreement, and PPE procurement, and
concrete mix design

» Gradate Field Engineer (EIT) - General duties reporting
to ENG & TECH, including driving, material
management, and racing

Project Construction Manager
Quality Manager
Graduate Field Engineer

Technician/Drafter
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vTask Name

| Task 1: Background Research
‘ Task 1.1: Material Research
Task 1.2: Competition Rules for Materials
Task 1.3: NAU CE Lab Access
Task 1.4: Software Training
| Task 2: Concrete Mix Design
Task 2.1: Mixture Criteria
Task 2.2: Aggregate Testing
Task 2.3: Concrete Testing
| Task 3: Hull Design

12 19

Task 3.1:
Task 3.2:
Task 3.3:
Task 3.4:

Hull Design Criteria

Hull Modeling and Analysis
Analysis Alternative

2D Analysis

Task 3.5: Final Hull Design Selection
Task 4: Decision Matrix
Task 4.1: Hull Decision Matrix
Task 4.2: Concrete Decision Matrix
Task 5: Analysis of Final Design
Task 6: Canoe Fabrication
‘ Task 6.1: Mold Acquisition
Task 6.2: Establish Fabrication Procedures
Task 6.3: Concrete Quality and Curing
Task 6.4: Lab Clean Up
| Task 7: Pre-Competition
Task 7.1: Transportation Preparation
Task 7.2: Race Practice
Task 8: Deliverables
‘ Task 8.1: Capstone Deliverables
Task 8.1.1: 30% Submittal
Task 8.1.2: 60% Submittal
Task 8.1.3: 90% Submittal
Task 8.1.4: Final Presentation
Task 8.1.5: Final Submittal
Task 8.2: Competition Deliverables
Task 8.2.1: Project Proposal
Task 8.2.2: Project Display
Task 8.2.3: Project Presentation
Task 9: Project Impacts
Task 10: Project Management

| Feb 24 Mar ‘24 Apr 24 | May '24

28 | 4 |11 18] 25] 3 [ 1017 2a]31] 7 | 14a]21]028

Start Date: September 4th
Date of Completion: May 10th
Project Length: 249 Days
Milestones: 6

Page 1




Project Staffing Hours:

Table 2: Staffing hours

Task Name

Table 3: Staffing hours

Task Name

Task1: BHL‘]iEI‘DlIJId Research

Taszk 1.1: Material Ressarch

Task 6: Canoe Fabrication

Tazk 1.2: Competition Rules

Task 6.1: Lab Approval and Compliance

Task 1.3: NAUU CE Lab Access

Task 6.2: Mold Acquisition

Tazk 1.4: Software Traming

Tazk 6.3; Establish Fabrication Procedures

Task 2; Concrete Mixture Desigu

Task 7: Pre-Competition Preparation

Tazk 2.1; Concrate Design Criteria

Task .1 Transportation Preparation

Task 2.2 Agorepate Testing

Tazk 7.2: Race Practice

Task 2.3; Concrete Testing

Task 8: Deliverables

Task }: Hu]lI}esi,E;u

Task 8.1: Capstone Deliverables

Tazk 3.1: Hull Design Criteria

Task §.2: ASCE Competition Deliverables

Tazk 3.2: Holl Modeling and analvsis

Task 9: Project Impact Analysis

Taszk 3.3; Analyvsis Alternatives

Task 4: Decision Matrix

Task ©.1: Social

Tazk 4 1: Final Hull Desien Selection

Task ©2: Economical

Task 4.2; Punch Shear Analysis

Task 9 3: Environmental

Task 4.3: Principal Stress State Analysis

Task 10: Project Management

Task 5: Analysis of Final Decision

Task 10.1; hlzatings

Task 3.1; Structural Desten Criteria and Analysis

Task 10.2: Resource Manarement

Task 3.2: 3D Analysis

Subtotal:

Task 3.3: 2D Analysis
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Project Costs

Table 4: Total Cost Estimate

Cost Tyvpe
Personnel

Travel

Manufacturing

Description
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